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Studies on chirality have been of much concern in the modern high and new 
technology. There is considerable interest in chiral Schiff base complexes, not only 
due to their novel spatial structures tunable by the chiral substituents in the chelate 
skeletons and excellent electronic properties by virtue of the selective coordinated 
metal centers rendering them stable to withstand a variety of oxidative and reductive 
conditions, but also to their promising application in a wide range of scientific 
disciplines, such as recently developing asymmetric catalysis, analogue metal enzyme, 
biochemistry, medicine, liquid crystals, NLO materials, to mention but a few. 
Circular dichroism (CD) spectroscopy as an especial technique of fingerprint has 
all along played an important role in characterization of chiral metal complexes, 
which can provide useful information on the absolute configuration and conformation 
of chiral molecules, enantiomeric excess of the chiral substances and something about 
reaction mechanisms. As a major tool in chiral solid-state chemistry, solid-state CD is 
currently attracting a great deal attention since it should provide invaluable 
information unobtainable from solution CD; for example, of particular interest is an 
unusual conformation of chiral molecules that is unstable in solution. Combining CD 
with UV-vis spectra and other structural analysis including X-ray crystallographic 
data may gain a comprehensive insight into the details of the structural features, 
electronic levels and electronic transitions of chiral metal complexes. 
This dissertation mainly focused on the design and synthesis, characterization of 
symmetrical and usymmetrical chiral Schiff bases and their complexes with related 
structures, especially on study of the CD spectra-absolute configuration relationships 
of two series of the chiral complexes as well as the comparison between solid-state 
and solution CD spectra of some chiral Schiff base complexes, and then switched to 
test antimicrobial and antitumor activity for some prepared chiral complexes. Besides, 
the methods how to record solid-state spectra of chiral solid sample were summarized. 















1. A batch of novel symmetrical and usymmetrical chiral Schiff bases and their 
complexes with related structures were designed, synthesized and characterized 
respectively by IR, UV-vis, CD spectra, MS, elemental analysis, HPLC and 
conductance measurement. The stereoselective synthesis of chiral Schiff base 
complexes were gone further into on the basis of the experiment results. 
2. The crystal structures of three complexes, (R,R)-chxn-(HACP)2-Ni(II), (S,S)-dpen- 
(HACP)2-Ni(II) and (R)-pn-(HACP)2-Ni(II), were solved by X-ray single crystal 
diffraction in the noncentrosymmetric space group P212121. The absolute configura- 
tions of two series of the chiral Ni(II) complexes were determined and correlated with 
X-ray single crystal structure measurement and CD spectroscopy. According to the 
IUPAC nomenclature the two conformations of each pair of the chiral complexes are 
∆λ or Λδ, where lower-case symbols reflect the chirality (or conformation) of the 
ethylenediamine chelate ring and the up-case symbols that of the tetrahedral distortion 
of the metal coordination (i.e. configuration). In the case of four-coordinated pseudo- 
planar Ni(II) complexes we therefore have the following empirical rules: (i) (S)∆λ 
for the S-pn-(HACP)2-Ni, S,S-dpen-(HACP)2-Ni, S-pn-(DHA)2-Ni and S,S-dpen- 
(DHA)2-Ni derivatives, which is reflected by the positive Cotton effects at about 550 
nm in the d-d region; and (ii) (S)Λδ for the S,S-chxn-(HACP)2-Ni  and S,S-chxn- 
(DHA)2-Ni derivatives with a concomitant inversion of the Cotton effects. 
3. It is notable that there is some difference between the solid-state and solution CD 
spectra of every selective chiral complexes measured. This may be described to some 
subtle conformational distinctions between the two states. 
4. It has been observed by the antimicrobial and antitumor activity studies that an 
usymmetrical chiral Schiff base complex has much higher activity than its related 
symmetrical one against the same bacteria, fungi and KB cells under identical 
experimental conditions. 
 

















缩写或简称 英文名称 结构式 
SALA-OPh phenyl salicylate O













































































































































































第一章  绪论 





















































2. 化学法  向外消旋体中加入一种拆分试剂，通过它与一对对映
体形成的非对映异构体性质的不同加以分离(例如有分步结晶、沉淀、
萃取或色谱等分离方法)。化学法适用于所有形态的外消旋体。 
3. 手性固定相色谱法  通常以手性高分子化合物作为固定相，被
拆分外消旋体中的两个对映异构体分别以不同的手性识别方式与该固
定相的手性基团作用，从而决定其手性选择性。 





























酸银为拆分剂，经历了 2000 次分步结晶实验，首次成功拆分出cis- 
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